Ovarian cancer targeted adenoviral-mediated mda-7/IL-24 gene therapy.
We have previously shown that adenoviral-mediated melanoma differentiation-associated gene-7 (Ad.mda-7) therapy induces apoptosis in ovarian cancer cells. However, the apoptosis induction was low and directly correlated with infectivity of Ad.mda-7. The objective of this study was to derive ovarian cancer targeted infectivity-enhanced adenoviral vectors encoding mda-7 and evaluate their enhancement in therapeutic efficacy for ovarian carcinoma. Infectivity-enhanced adenoviral vectors encoding mda-7 Ad.RGD.mda-7 and Ad.RGD.pK7.mda-7 were derived by incorporation of RGD and or RGD and Pk7 motifs in the fiber knobs by genetic modification. Viruses were validated by PCR for presence of mda-7 and by Western blot for expression of MDA-7 protein. To test the enhancement of therapeutic efficacy of these viruses, a panel of human ovarian carcinoma cells, OV-4, HEY, SKOV3, SKOV3.ip1, were infected by either Ad.mda-7 or Ad.RGD.mda-7 and Ad.RGD.pK7.mda-7 or their respective control viruses and the cell killing was evaluated by crystal violet staining in vitro. Further, therapeutic efficacy was evaluated in vivo using human ovarian cancer xenograft mouse models. Both Ad.RGD.pK7.mda-7 and Ad.RGD.mda-7 showed significant increase in cell killing in vitro compared to unmodified Ad.mda-7 with Ad.RGD.pK7.mda-7 showing highest cell killing. Further, Ad.RGD.pK7.mda-7 showed a significant increase in survival of mice bearing human ovarian cancer xenografts compared to Ad.mda-7 and other control groups. Infectivity-enhanced Ad.RGD.mda-7 and Ad.RGD.pK7.mda-7 viruses significantly enhanced ovarian cancer tumor cell killing in vitro. Significant prolongation of survival by Ad.RGD.pK7.mda-7 in murine ovarian cancer models demonstrates the high clinical translational potential of these viruses for ovarian cancer therapy.